Key indicators: single-crystal X-ray study; T = 297 K; mean (C-C) = 0.002 Å; R factor = 0.055; wR factor = 0.190; data-to-parameter ratio = 38.5.
In the title compound, C 20 H 23 N 3 S, the central 1,2,4-triazole ring makes dihedral angles of 69.76 (9) and 81.69 (8) , respectively, with the phenyl and benzene rings. In the crystal, molecules are linked into a centrosymmetric dimer by a pair of intermolecular N-HÁ Á ÁS hydrogen bonds, generating an R 2 2 (8) ring motif.
Related literature
For general background to and applications of 1,2,4-triazole derivatives, see: Holla et al. (1998 Holla et al. ( , 2003 ; Maxwell et al. (1994) ; Turan-Zitouni et al. (1999) ; Demirbas & Demirbas (2002) ; Kritsanida et al. (2002) ; Burch & Smith (1966) ; Kalyoncuoglu et al. (1992) ; Mir et al. (1970) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) Àx; Ày; Àz.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 (Holla et al., 1998) , anti-inflammatory (Maxwell et al., 1994) , analgesic (Turan-Zitouni et al., 1999) , antitumor (Demirbas & Demirbas, 2002) and antiviral activities (Kritsanida et al., 2002) . Among the 1,2,4-triazoles, the mercapto-thione-substituted 1,2,4-triazole ring systems have been well studied and so far, a variety of biological activities have been reported for a large number of their derivatives, such as antibacterial (Burch & Smith, 1966) , antifungal (Kalyoncuoglu et al., 1992) , antitubercular (Mir et al., 1970) and anticancer properties (Holla et al., 2003) .
The central 1,2,4-triazole ring makes dihedral angles of 69.76 (9) and 81.69 (8)°, respectively, with the phenyl C1-C6 ring and the benzene C10-C15 rings (Fig. 1 ). In the crystal structure, the molecules are linked into a centrosymmetric dimer by intermolecular N2-H1N2···S1 hydrogen bonds (Table 1 and (Bernstein et al., 1995) .
A mixture of 2-{2- [4-isobutylphenyl] propanoyl}-N-phenylhydrazinecarbothioamide (0.1 mol) and 5% sodium hydroxide (100 ml) was refluxed for 6 h. The reaction mixture was then poured into ice cold water and acidified with dilute hydrochloric acid. The precipitate thus obtained was filtered, dried and re-crystallized from ethanol.
Refinement
The N-bound hydrogen atom was located in a difference Fourier map and refined using a riding model, with U iso (H) = 1.2U eq (N). All C-bound hydrogen atoms were positioned geometrically (C-H = 0.93-0.98 Å) and refined using a riding model, with U iso (H) = 1.2 or 1.5U eq (C). A rotating-group model were applied for methyl groups. Five reflections, 0 -3 3, 1 1 5, -1 0 4, -3 -1 6, and 3 5 0, were omitted. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 −0.08075 (6 
